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ABSTRACT 

PURPOSE: To enhance the characteristics of a semiconductor device, 
utilizing a metal element which accelerates crystallization of Si. 

CONSTITUTION: A thin film transistor is constituted, using a crystalline Si 
film obtained by utilizing a metal element, Ni, which accelerates the 
crystallization of Si. A source region 108 and drain region 109 are 
produced with Ni by implanting ions of an element, P, for gettering Ni and 
annealing to getter Ni. For forming a P-channel type thin film transistor, 
for example, both phosphorus and boron are used; phosphorus determining the 
conductivity and boron being used for gettering. 
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The method involves forming an amorphous silicon film (103) on a 
glass substrate (101) through a back ground film (102). The Ni, which 
acts as the catalyst encouraging crystallization of the silicon film is 
added to the silicon film. Thus, crystalline silicon film (104) is 
obtained. The density of the added Ni, lies between 1x1015 atom/cm3 and 
1x1019 atom/cm3. 

An active layer (105) is obtained by patterning the crystalline 
silicon film. The phosphorous ion is implanted into the selected 
portion of the active layer. A source-drain areas (108,109) are thus 
formed in the active layer. The active layer is then subjected to the 
heat annealing process or optical annealing process. 

ADVANTAGE - improves dispersion characteristic of thin film. 
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[0059] tnmm s ] ^^jxm, tg&itnmm 

5tmt UT^^^/u^a»AL7tfe 0 B H tt^y ^yiM 
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te, ^(DLDDm^m^tft 'AftUDjirl/ 

[0 0 6 0] lSHHffi«4^l5^Xfe5o SftS 
LDD^ME (215-216) {efi, 
»*o«KS:l8x.5»ft-e, 3X1017-3X10%^ 
/cm3 W*iSjfe*P$iX-C, LDD«**SN®A^PS 
tCSte U"C^«o LDD««*^ffl*<a»&tt:3 
X10l7-3X10%Vcm3 ^t^) 0 £fc, y- 
7 (312) • KKy (3 13) ««fett, M(DRt> 
V fe, ffll*i5 3 X 1 0 19 ~ 1 X 1 O^JS^/cm 3 (5 if 

[0 0 6 1 ] LDD««8SJP$ix5«^aiflEttV r --^/ 

/hS^fc*. LDDlg«£NS;&>bP^teKlB£l£5Sg 

DD«*£N®?&^PSIeSte£i*5fc»tett, LDD 
^»^iffi^^£3l^/t^S/^3 X 1 0 17 — 3 X 1 0 
[0 0 6 2]#SI«flm PS^TFTSrf^»r5B5 

te % jeattv-y ^vjK^/sss^ie, i^«t5 4 

PS^*«tt*f+^-f-5^«*03fr^*<, -:y*vkR 
^tas-C#5i:#fc, #fe«fc9^3^fcofc=:/$vu3: 

[0063] cn*« e ] ^mrnmx^ m&it<Dm% 

• K yfittS t l d DS«t icfHtf >f ty 

^^-r^vK-t°V^ (yyXvK-h'y^ffi 
-f L D Digigc^ fe PSW«ft>f *-^£&A 

mttt'il? e£JeJ;oT, ffi^<BPS¥»tt*««:# 
[0 0 6 4] XSttiafiWS t(5ffra»-e*>5 0 ft* 5 

.s^y-* (212) • (213) mm^ m 

*Mi^)i8$T*II^3 X 1 019-1 x 1 o21JR^-/c 
m 3 i5^aA$ixr^5o Sfc, LDD^gig (215 • 



2 16) let, »S:a^5*«-Cffl*a s 3 x 1 0 17 -4 
X10%Vcm 3 ^ir&A£tlT^3 0 e.<E>fc», 
y-* • KW>ffl«, LDD«BJ|Ei*SNS!*^PS!te 

[0 0 6 5] e<^7t#>le{3\ y— x • KKyftsica 

*<a*jh,£§IWe2B*tfS3 x io 19 -lxi 0 2\^/ 
cm 3 i/«c5J:5i^ *fc, LDDlS«te£A£jft,fcffll 

?l l^fc^S^ 3X1017-3X10 18 IT-/ c m3 
6 J: o te, fll* <D K- £&3£^5o 
[0 0 6 6]*»im PS^TFT^It^i 
te, teSttv^y 3y«*^^5iSttil:, 5* 

t>*«Sr^D-T5 <t ^teLfcfcK), ^^^/K^ttiSftfflfe 
J: 9 , tea • mm^%s&&(nmtifci/V =»>B!S:#5 
ri:^-C#5i:*te, «te J; 9 ^ ypfrtetfy 9 V 

r i: te#tt^ bo^^Mi^T F T SrftSS"** 5 ettf 

[0 0 6 7] (HftW 7 ] *HJ6CT-ett, NS«g h 7 

H4te*HJ6WSr^o ±EleT*RS:7K/*Lfc 
JfyX&WL (3-^7 0 5 9X81 7 3 7) 4 0 1 
±fe, 77X^c VDffieJ; (IS) (OT^fvy 

r^v-y ^>If^5 0 0 A(Oj»$te^«U-C, TiftSi: 
LTBfKfr£*IBl4 0 2£:#j;iff 2 0 0 0 A(^j? £ te/SIH 

[0 0 6 8] t^te, T^e/u^r^v-y ^vi4 0 3^S 
ffi*UV||{t:jfeteJ:9, MitLX, 0*L*^»{tKS: 
r<»<^-T5o eco^ft^J:^, 7^7r^^3 

— bfetej:^, 1 — 3 0 p pm, M^i, lOppmCO 

14 0 4tt^*JiS:^LTi/^5 ir^PSb^^o (0 4 
(A) ) 

[ 0 0 6 9] ^^#fflM-T?5 5 Or. 4^0 

H7^-/^1LT, 7^77^yy^>l4 0 3?: 
^| 0 ftt5o ^)P^MSteJ:<9. M^^^i4 0 4^ 

ftf&ztix, ^y^r^mtm^^^^mitm^mx, 

7Wr^'>!) ^y§4 0 3<^ffia*?>TJffi<OB!Mfc& 
*JK4 0 2^J£iS:-rs(e#oT, 7^7r^->!i^ 

«4 0 3^«*fiE*asitfT-r*o Sft{bxewi»Ta, 

[0 0 7 0] *:fc\ - ^ ❖■/^^^JRtu*^ 1 X 1 0 I 9 
tzft£LX\<*Zk* *>y =^{e4feJR«jtt«^*ixT, ^ 




tr/WWk&fc, 1X10 15 — 1X10 19 HhV c m 3 <D 

[0 0 7 1 ] feSftS^fcv'y n^x^y/L 
T, 114 (B) ^-fi^fc, lttv/^yi«4 0 
5, 4 0 6ft»fiit5o »^>5= 1 >'««4 0 5ttNl 
TFT<0S^«:«ricU f^Attf JJ = >««4 0 6 

[0 0 7 2] ^7X-7CVDi£ia9I$15 
0 0 A<Z)»{fcJ£*K4 0 7^Jt^-T^ 0 ftfC, 
ftfcj; 9 T/u^^Jgl£4 o 0 0 A(DJl${ci#at- 
£ 0 :co7/^-'?Al[j:^VMi4 0 8, 4 0 9 2: 

#V>^A£0. 2wttt$tt, tn^^^ 

[oo7 3] m^, r/^^^^^m^mnm^mmm 
itLx, mm^m^i.^^^^mmmtm^i o o a 

[0 0 7 4] @4 (C) {C^-f-J: 7t M-^h 

(O^:*^ 4 1 0£*tf/c££T\ ^hSS4 0 8, 4 

o 9&wmmw$tfci~z>o w>mmma^ ^^>m, 

fi, hfllffi4 0 8 , 4 0 9^I{C7^-M/^b 

<o-^;*^ 4 i o tig*ui^iift**»ffiiMk«ds#ffi-f- 

y-fh®S4 0 8, 4 0 9<Dfiijac0^-t-^?LR 
«»«»-fb«J4 11,41 2^5^ ro#?LK 

(Dm®mt%}4 11,41 2 <^fig*iEffiT*ffias?F*6«? 

M-Ctt, #?LR<£>IS§ffi»rt:#J4 11, 4125:7000 
AcDg^figft^^ 

[0 0 7 5] 7th ^ b<Ov7^ 4 1 OSrii.lfc 
Wtf^V hS®4 11,41 2«:»ISRfl:LT, 
**-C3aH*»«»{tSl4 0 9,4 1 O&JKfifc-rSo * 

3-/u»?SSr, ry^77k-ePH6. 9 tc^ft L-T{£ 

ffl-t-5o (14 (D) ) 
[0 0 7 6] ftK, 0KK(OmWBkit^ 4 11,41 
2, St>«WiW4 13, 414S:v7^{CL 
T, lt{t:S«R4 0 7§r^^f : -V^UT, ^-f h*6»gl 
4 15, 4 1 6 Sr^ix^tft-So ^ ^^^jSttrft 

h<Dmmmit%o4 ii-4i 4^^^^-^^it-r, 
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^^V^ftT'fc, K7^x^fy^^f^Si 
ItU^o *H^'J-C(i, C I F 3 ^^^f:K7 

[0 0 7 7] 114 (E) KTK-f ±5*^ U^U^l/^^ 
#7LSt*»«K{b*4 11, 4 124KB 

*?L«^»ffi»ft*4 11, 4 12 

£o &llW<OWifeWMfo 4 11,41 2i±mu^^x 
#5fc#>, «*-C»H*»«tt^*4 13, 4 14^x 

[0 0 7 8] h«ffi-4 0 8, 4 0 9 5r-7^^ 

(cut, -r^K-fv^fetCcfc*), ift^y^y4 0 
5, 4 o 6 (£^%£&A-r&o *siife^j-ett, *-r« 

£&A1-5fc«>K, K-t°^#*K:;fc3tT*l-l 0% 
Rl^rfR lf:7t^7Y > (PH3) S:ffl^5 0 K 

M4 15, 4 1 6*s*aiS*^^^ir LT«ie-r5 

[0 0 7 9] K— 9, firtft^y =^*4 0 
5, 4 0 6tC*3^-C, SS^8Sttl$tU"C^5®«ttiS» 

swt^aA^x, NSco»i»af^«*ffl«4 

1 7-4 2 0«^ o rft?>NM<aK««^G®> 

^i$4 17 — 42 OttTFTWy-7/ KKVffltti 
45c WMfl4 0 5, 4 0 6 tf>fi:T<£>1W£tt: 

l , 4 2 2 is^$ttSo 35 fc, hlfe^4 l 5 , 
4 1 6^^.(cat>tLT^5®«tt, SK^V^V h«6 
ig4 15,41 6lC«5)ix5fc»«^ I^SAt^^ 

$ < , Nm<Di&mm^^mm 423-426 $ 

tlZ> c (0 4 (E) ) 

[0080] #ib\ ±tso K-t^^xsfcfe^r, #l 

^tV(7)M\ NM^S«*^F*E^ffl*Sc4 17-42 
9Cio^t3X10 19 -lX10 21 ^/cm 3 £#5 
JEIC, {S«a^#E^«Jjc4 2 3-4 2 6 ^*5^ 
T 4 X 1 0 16 - 7 X 1 0 ^WFf-/ cm 3 t # 5 J: 9 

[0 0 8 1 ] 04 (F) l/^ h4 2 7t«SL 

T, /^-^y^Lt, PS!TFTii53^l/^ 

(B 2 H 6 ) Srffl^^So ^tyK-tv^i 

mmsttemub-rzo z<oi^; Ssft^v =*>m$i 40 

6(C*D^T, Na^iS*S^»ift{BJfi4 1 9, 4 2 0, 
XtWS<0i&»«**Mfc««4 2 5, 4 2 6 tt-ttt^ftt 
itS^gfibt, Pl^^MWttW4 2 8 (y 
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,4 2 9 (KKV) , SI^PS?C0{SSS^M% 
15*4 3 0, 4 3 1 i:fc5o to*. h 4 2 7T* 

(FW» , SmaS^^ffliS4 2 3 , 4 2 4C0 

[0 0 8 2] &ib\ • K^V9«i45PS 

<7?iSiJR^ffi«?fia*4 2 8,4 2 9K*5^T, SJHfft£>ffi 
^aSEW^w*!^**.!: H3xio!9-ixio 
21W^/cm 3 JK<, PS<0ffi»£*iW*«*ff4 3 0, 
4 3 1 t££>V>t, «*0>*«as#<O*aE«fc <9 3 X 1 0 17 
-4X 1 O^S^/cm 3 iS<<C5«t5^, K-t°>^ 

[0 0 8 3] Sic, b<^*^ 2 1 4«rlSfe*lfc 

f£^, 14 (G) (c^-T j; 3 u-lf-T^-/MC<fc 

^XSlCt 0a«$iX3tft«^y =»^««4 0 5, 4 0 

6<Dfe^£[i]ffi£^ ; 5o 

[0 0 8 4] *3liS0!lT*tt, NffiRtfPS<7)y-*/K 
1 418, 428, 4 2 9 fCllAM* 1 X 1 
O 20^! x 1 o SljifHV c m 3 <DgSt&A£*K JS 
tC, N^t> + PM^fSS*^^^«4 2 3. 4 2 4, 
4 3 0, 4 3 2 MttSW* 4X10 16 ~ 7X10 
c m 3 

[0 0 8 5] if— 3t£ ItW:, KrFx^>vl/- 
1f- ($ft2 4 8 nm) *ffl^fc*^tC(i, ^^/>r/U^ 

^fe#tt^* A'**— 2 0 0-4 0 0mj/cm 2 , 
#Jx.l£ 2 5 0m J/cm 2 i:"^5iJ:V\ 4fc, — tW3t 
i:o? 2-20^3^ h<7>u— if— ft* s Hatt 2*1,5 J: 9 
fci"5i:J:^o ^-1f—3t^Sa«B#<Z)Sffi?ft*tt 2 0 0 

[0086] u-^-T^-siscDm^, mmnm^x 

2mm, 3 5 0t^aSti7^-^t5, #3b\ *n 

5t-Ufe^, If— T^— /K HftT^— A^^Tti^ 

[0 0 8 7] 1214 (H) ^-TJ;5f£, f ^ lMm^i 
{t;S*JRS:«raif6S)K4 3 2 ^Lty7XvCVD?£(C 

£T/i^~#A(D#SIRicJ; 19 , y-*/KW vgd« 
ffi, iB*ft4 33, 434, 435 £7FMt-£ 0 
3 5 0 < C<^**#ffla c H£:^-C\ 2^^^** 



^SixSo (04 (H) ) 
[0 0 8 8] £/c, *HJ6«-CI4, «¥-<^vS:^SPL"fc 

Lt^f), I^ty»JDtSJ:5ii:tttJ;^, ceo 
41^(4, 5tef\ HI 2 (D) tC^-Ti^f-, NSTFTC0 
fSB**^* h 4 2 7t««lt, fflf£-Y^>£SSJn-t- 
5o tit, h 4 2 7£|&*lfc^fc, m4Jr> 

[0 0 8 9] 

#tt<£ fi b o # & V ^SMS TFT 5r ffrSI" 5 C ir ^ 
[0 0 9 0] ^ H B 9 {t:S:S)*-r5tt^^i: It- 

5^fd#tcfl*atfc5o £^3 Oil, OFFi»i 
<7?"Cfc5o .tot, *5SWttXlE±^rifc/ < c*-C&5i:S 

[mi] 2^3»jsb7^v ? ^^(of^»xe 

[i2] n%#j 3 (onm h?>i>*? (Df^sixmia-e 

[03] 4 coawii h7^? <omj&mx*ib 

[ii4] mtMTrosswBih^v^^wf^stxsaT? 

101 tfy^^U 
1 0 2 Tffll 

1 0 3 #&&mmm 
1 0 5 sttji 

10 6 hiftWR 

107 y>r h«® 

10 8, 212 y-^Siig 

10 9,213 K Wf 

110, 217 sra^^ 

111, 218 y-^ig 

112, 2 19 FK^IS 
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